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What is the relevance of
Schistosoma for disease?
Helminthes of the genus
Schistosoma are the cause of
schistosomiasis, originally termed
bilharzia in honor of Theodor
Bilharz, who first described these
worm parasites in 1851. Aside from
malaria, schistosomiasis is the
most prevalent parasitic infection
in the world, affecting over 200
million people in 76 countries of the
tropics and subtropics. The blood
flukes live in the abdominal veins of
their vertebrate definitive hosts and
produce eggs. About 50% pass
through the intestinal wall to enter
the gut lumen. Eggs retained in the
gut wall induce inflammation,
hyperplasia, ulceration,
microabscess formation and
polyposis. The remaining 50% are
mainly deposited in spleen and
liver resulting in presinusoidal
inflammation and periportal
fibrosis. 
Are the worms infectious for
humans? Not the adults, but one
of the larval forms is. The complex
life cycle starts with the eggs that
are deposited with the feces of
infected humans in the water and
give rise to the miracidia, which
penetrate a species-specific water
snail. In this intermediate host, the
parasite multiplies asexually to
produce a high number of aquatic
cercariae that leave the snail as
infectious agents. Following
penetration into the skin of
humans, cercariae transform into
schistosomula, which are
transported in the bloodstream via
the lungs and heart to the liver to
become adults.
What are the distinguishing
features of schistosomes?
Schistosomes are unusual because
they are the only members of the
trematodes that have evolved
separate sexes. Males and females
pair in the liver and migrate as
couples to the abdominal veins.
Permanently paired (Figure 1), they
can live here for decades, surviving
the attacks of the immune system.
An even more astonishing
peculiarity is that pairing is
mandatory not only for the
fertilization of eggs but also for the
sexual maturation of the female, a
phenomenon unique in nature.
What is the biological effect of
this male–female interaction? If
paired, a female starts a
proverbial assembly-line
production to deliver compound
eggs, each composed of one
oocyte from the ovary and 30–40
vitelline cells from the vitellarium.
To achieve the daily production of
300 eggs, more than 10,000
vitelline cells have to be
generated, providing yolk and
egg-shell proteins. This efficiency
depends on the maturation status
of the female that is induced and
maintained by the male.
What is known about the male
influence, and what about
virgins? A continuously supplied,
as yet unknown male stimulus
initiates the mitoses and
differentiation processes of the
reproductive organs of the female,
especially the vitellarium. Upon
separation from the partner, the
vitellarium degenerates and egg
production stops. These processes
are reversible upon remating. Virgin
females, however, are stunted and
sexually immature: instead of a
fully developed vitellarium, they
contain undifferentiated precursor
vitelline cells. Molecular studies
demonstrated that the male even
governs the transcriptional activity
of female-specific genes
expressed in the reproductive
organs, such as those encoding
egg shell precursor proteins. 
What are we doing to fight
these parasites? Environmental
programs to control the
intermediate snail host with
molluscicides are commonly used,
but they are expensive and
ecologically questionable.
Praziquantel is the drug of choice
for infected travelers, but it does
not prevent reinfection and is not
effective for long-term use in
humans living in endemic areas.
Although considerable efforts
have been made to detect
candidate schistosome antigens,
no vaccine is actually in sight
ready for application. With the
support of the WHO and other
organizations, however,
international genome sequencing
efforts have been initiated with the
aim of identifying new targets and
some promising results have
recently been published.
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Figure 1.
Scanning electron micrograph of a
Schistosoma mansoni couple with the
female residing in the gynaecophoric
canal of the male.
